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THURSDAY, JUNE i, 1893. 


MODERN METEOROLOGY 
Modern Meteorology: an Outline of the Growth and 
Present Condition of Some of its Phases, By Frank 
Waldo, Ph.D., Member of the German and Austrian 
Meteorological Societies, late Junior Professor, Signal 
Service, U.S.A. (London : Walter Scott, 1893.) 

F it be true that the condition of the weather forms a 
general and engrossing topic for conversation among 
Englishmen, books which treat of meteorology should 
attract the attention of many readers in this country, 
and Dr. Waldo be assured of many students. But in 
this particular work (he author has not dwelt upon the 
more popular side of the subject, he has not exhibited 
the capacity for making weather forecasts, or discussed 
the success which has attended such predictions, or the 
future that lies before work of that description. He has 
had in view rather that smaller class of readers, with 
whom meteorology means something real and hopeful, 
and who by accurate and patient work are earnestly 
striving to make it rank among the exact sciences. 
Considering the very substantia! progress that meteorology 
has made, the opinion is shared by many, possibly by 
the author of this work, that the day has already come 
when this science is entitled to rank among the older 
and more systematised branches of scientific inquiry. 
This is entirely to misconceive the situation. Just as 
incorrect and unfair would it be, to see in the widely 
scattered and ardent meteorological observers, a class, 
whose power and knowledge are limited to the acquisi¬ 
tion of the readings of barometers and thermometers, 
Meteorology may not yet have produced its Kepler, 
certainly not its Newton, but working hypotheses, founded 
on rigorous dynamical principles are everywhere being 
tested, amended, harmonised with observed facts, 
showing that the days of simple accumulation of observa¬ 
tions are giving place to a new and more hopeful era. 
It is with the earnest hope of encouraging and instructing 
this army of observers, that Dr. Waldo in this little book 
endeavours to place before them the most recent results, 
which the pioneers of meteorology are seeking to establish 
with a fair prospect of success. 

Dr. Waldo explains that he is mainly a student of 
what may be termed the German school of meteorology, 
a fact which may be expected to colour his work very 
materially. Practically it has its advantages and 
disadvantages. The view's supported by that school 
are set forth at very considerable length, and since the 
ordinary English reader may not have had the same 
opportunities for making himself acquainted with the 
original memoirs that Dr. Waldo has enjoyed, it is a 
great advantage to be introduced to the special teaching 
of von Bezold, or of Oberbeck, or von Helmholtz, by one 
who has graduated in that school with no mean honours. 
On the other hand it is curious to the English reader, to 
find names which are as familiar to him as household words, 
authorities which he is accustomed to hold in the highest 
respect, passed over with the briefest mention and 
apparently as undeserving of consideration. This is a 
disadvantage both to the author and reader. The 
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author admits the drawback and apologises for omissions 
to French and English authorities, while in the student 
it is liable to produce a sense of disproportion 
and exaggeration, and even of unfairness to his own 
countrymen. But with this exception, understood and 
allowed for, this book is a valuable contribution to the 
literature of the subject. 

In an introductory chapter, which might have been 
extended with advantage, the author gives a rapid but 
admirable sketch of the various sources whence the 
recent history of meteorology may be gathered. These 
sources include not only distinct treatises and the 
periodical literature, but the work accomplished and 
recorded at the various congresses that have been held 
from time to time. This latter portion is treated in a 
very sketchy manner, and might have been much en¬ 
larged, lest the importance of such gatherings and the 
international benefits to be derived therefrom should be 
overlooked. 

The second chapter, which is practically a book of 
nearly two hundred pages, will certainly not be considered 
the least satisfactory part of the volume. Here is given 
the history and description of the more important of 
the meteorological instruments, with their methods of 
use, and given too, at great length, because the 
author asserts that there is no work in English which 
gives an adequate description of such instruments. With, 
out endorsing this somewhat sweeping assertion, there 
can be no doubt but that this chapter is eminently 
worthy the attention of those for whom in a great measure 
the book is intended—the teachers of physical geography 
and elementary physics. The author is as a rule fortu¬ 
nate both in what he inserts and in what he omits in his 
descriptions. His remarks on normal barometers are 
especially valuable and will be much appreciated. Dr. 
Waldo is particularly qualified to speak on questions 
touching the construction of these instruments, for we 
believe he was engaged in comparing the accuracy of 
the various standard barometers in use in the prin¬ 
cipal observatories in Europe. 

In the section on wind-measuring apparatus, is well 
illustrated that feature to which attention has been called, 
the small regard paid to English experiments in meteoro¬ 
logical inquiries. We place very considerable confidence, 
in this country at least, in the researches of Mr. Dines, 
and are disposed to consider him as an authority on 
the proper constant to be employed in the reduction of 
the indications of Robinson’s anemometer. It is true 
these researches are not altogether ignored, but they are 
dismissed in a couple of lines, which though they may 
give fairly accurately one of the principal results of his 
work do not in any adequate degree express the value ot 
his inquiry, and this omission, if such it can be called, 
contrasts very remarkably with the enormous space 
which is given a little further on to the description of the 
instruments and the record of the hourly and momentary 
occupation of the staff at the Pawlowsk observatory. We 
have no wish to disparage this, possibly, first of meteoro¬ 
logical observatories. We believe all that experience 
can suggest and devotion effect to secure accuracy and 
well directed observation is done here. It may well be 
that Pawlowsk presents us with an ideal meteorological 
observatory, supported with magnificence and directed 
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with equal energy and ability. But the scale of magnifi¬ 
cence depicted is more likely to breed a spirit of discontent 
in those who do excellent work with smaller means, than 
furnish a scheme on which they can conduct their more 
modest establishments. We are the more disposed to 
quarrel with the author for the space devoted to this long 
and tedious description because we feel that useful matter 
which Dr. Waldo could so ably have contributed has 
been crowded out. Under the title “Apparatus and 
Methods ” we could have hoped space would have been 
found for “ Methods of Reduction.” Dr. Waldo admits 
not only that the ordinary observer is at times at a loss 
for reliable guidance in the reduction and discussion of a 
particular series of observation, but that the specialist 
in other inquiries into which meteorology enters or 
may enter cannot find the observations put into a form 
ready for use. Possibly the author feels that the subject 
of reduction is sufficiently large to demand a treatise to 
itself, but nevertheless many a meteorologist who has 
carefully tabulated his readings, for years it may be, 
would turn to a book expressly addressed to himself in 
the hope of finding some hints, which would enable him 
to extract something useful from his observations or at 
least to reduce them on systematic and uniform lines. 

Having dismissed the subject of instruments and 
observatories, the author proceeds to discuss the 
Thermodynamics and general motions of the atmosphere, 
and these two chapters, upon which has evidently been 
lavished an immense amount of care, sustain the 
interest of the book and carry us a long way into a very 
difficult subject. It cannot be said that these chapters 
are light reading. The author has attempted a difficult, 
it may be an impossible task, for he virtually proposes to 
give the results of mathematical analysis without the use 
of mathematical symbols. Such forms of descriptive 
writing are seldom a success for any class of readers 
and it is scarcely too much to say that any one who can 
follow the successive steps of the argument, put forward 
by the various authorities here quoted, would find his 
work easier if the author had not dispensed with the 
assistance of ordinary symbols. But any one who 
struggles successfully with the difficulties of these 
chapters will find himself put in possession of the latest 
views of the exponents, of what the author has called 
the German School of Meteorology, though at the head 
of it we should place Prof. Ferrel with his high American 
reputation. 

Of the views of the various authorities here set out, we 
think Prof. Ferrel fares the best, as being most clearly 
expressed and in the completest detail, but in this 
instance Dr. Waldo was assisted by the fact that Prof. 
Ferrel has himself translated his book on “ Recent Ad¬ 
vances in Meteorology,” published under the auspices of 
the United States Government in 1885, into a popular 
treatise on “ The Winds.” We are thus enabled to have in 
this section and particularly in the following one on the 
“ Second try Motions of the Atmosphere,” copious extracts 
from Prof. Ferrel’s book in his own words, and this is 
extremely fortunate, for Ferrel’s views have altered not a 
little since he first submitted them to public consideration, 
and it is a little difficult to be certain that we have the 
last words of this distinguished meteorologist. For the 
remainder, it would be a great advantage to the reader 
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if the various views quoted from the original authorities- 
were not left so disconnected, but the points of harmony 
and divergence brought into stronger relief. The author 
is too content to stand in the background and allow the 
various authorities to put forward their views without 
sufficiently accentuating their strong points. Indeed, it 
would seem at times as though the several points of 
divergence were not fully appreciated. We may illustrate 
this peculiarity by an instance which also shows the 
indifference of the author to English authorities on the 
theoretical side, a peculiarity to which we have already 
called attention in practical work. In the historical 
account of Ferrel’s work is mentioned (p. 275) the fact 
that Prof. James Thomson published a paper in the Pro¬ 
ceedings of the British Association, 1857, “expressing 
somewhat of the same dissatisfaction with current 
theories that Ferrel had printed in 1856, and the line 
of reasoning as regards a new theory was much of the 
same nature, but not so complete as Ferrel’s. This paper 
is now chiefly valuable historically.” Then follows a 
defence of the late Prof. Thomson against a possible charge 
of plagiarism. We doubt whether this defence will be 
appreciated, for in 1857 the views of the Glasgow Professor 
differed widely from those held by Prof. Ferrel. That they 
have gradually approached since, is due rather to the 
fact that Ferrel has modified his views as originally held. 
The distinguishing feature, or at least one distinguishing 
feature, in the theory of the latter, a theory which Prof 
Thomson had characterised as pervaded by impossi¬ 
bilities and incongruities, is the assertion that there 
must be a heaping up of the top layers of the atmosphere 
to a maximum height at about the parallel of 28°, and 
a depression of them not only over the Equator but 
around the Poles and in high latitudes generally. He 
would thus produce six zonal vortex rings of circulation, 
three in the Northern and three in the Southern Hemi¬ 
sphere. Prof. Thomson’s theory was a modification of 
the older theory of Hadley, recognising and emphasising 
the conditions to which a thin stratum of air would be 
Submitted under the effects of friction and impingement 
at the earth’s surface. As the final outcome of his theo ry, 
Prof. Thomson concluded that in temperate latitudes, 
there are three currents at different heights :—“ That 
the uppermost moves towards the Pole and is part of a. 
grand primary circulation between equatorial and polar 
regions; that the lowermost moves towards the Pole, 
but is only a thin stratum forming part of a secondary 
circulation; that the middle current moves from the 
Pole and constitutes the return current for both the 
preceding, and that all these three currents have a 
prevailing motion from west to east in advance of the 
earth.” 1 Those who have foil owed the development of 
Prof. Ferrel’s ideas will find and will admit, that his 
later theory, published in i860 bears a far greater likeness 
to that published by Prof. Thomson in 1857, than it does 
to his own earlier efforts in 1856. If there be any 
plagiarism, and it is not at all necessary that there 
should be, since the change of view could be amply 
explained by the gradual growth and improvement of 
Ferrel’s views in the interval, it can scarcely affect the 
reputation of the English meteorologist. 

But the value of the book is not lo be measured by 
1 Phil. Trans, vol. 1893 A. p. 075. 
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the appreciation the author may have of English work. 
That it would have been better written if his reading 
had been wider or his acquaintance with the English 
literature of the subject more thorough, Dr. Waldo would 
himself admit. The object of the book is distinctly to 
make known in English reading circles what has been 
effected on the Continent by the studies of Von Bezold, 
Siemens and others, and this object is well executed. 
The exhibition of the views of these masters in lucid 
terms, and with a few exceptions the author makes his 
meaning very clear, is more than a sufficient reason for 
the appearance of the book, which will be welcomed by 
many students, who are thus put in easy possession of 
much abstruse work, which possibly embodies the more 
or less crudely shaped views that they themselves have 
held, but have been unable adequately to express. 

William E. Plummer. 


THE TRANSMISSION OF TELEPHONE 
CURRENTS. 

Telephone Lines and their Properties. By William J. 
Hopkins. (London: Longmans, Green and Co.) 

N this book the author has attempted the difficult 
task of instructing both the student and the practical 
man, and the result is, on the whole, more successful 
than is usually the case. The first half of the book is a 
text-book of the modern practice of telephone lines in 
America, and contains a large amount of good and inter¬ 
esting information on overhead and underground lines, 
poles, insulators, wires, conduits, cables, exchanges, and 
switchboards. This covers too wide a field to be useful 
to a telephone engineer, as each subject is necessarily 
treated in a cursory manner, but to an English reader it 
is very interesting, if he knows enough of his own practice 
to note and appreciate the points of difference. Some 
of these indeed will make the general public thankful for 
the restrictions under which telephone men labour over 
here, and one of the illustrations—a street telephone 
pole, about ioo feet high, with eighteen heavy wooden 
cross-arms—is a testimonial to the patience of American 
people. One or two of the explanations of facts outside 
strictly electrical information require revision ; for in¬ 
stance, the coating formed on copper wire exposed to 
damp air is the hydrated carbonate of copper, and not 
the chloride, as stated by the author. Also the dictum 
on cables for underground circuits is somewhat curious, 
indiarubber insulation being condemned as not impervious 
to moisture, and liable to soften by heating, thereby 
allowing the wire to sink through the insulation. Con¬ 
sidering that in another part of the book a current of ten 
milliamperes is given as a maximum for telephone work, 
it is difficult to see how any appreciable heating is to 
take place, as the current density is such as would rejoice 
the heart of Mr. Heaphy. Again, the accusation that 
indiarubber will not exclude moisture for a longer time 
than anything else, makes one wonder what they make 
it of in America. But after all these may be differences 
of opinion, and in general the information is unusually 
accurate, and is very clearly expressed. The only excep¬ 
tion to this is in the chapter on switchboards, where the 
frequent use of technical terms is likely to give some 
difficulty to a student who is ignorant of practice. The 
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addition of inverted commas to a technical expression is 
small assistance, where no explanation of its meaning is 
volunteered. 

The second half of the book rises above the text-book 
standard, and gives a very good account of recent work 
on the bearing of the capacity and inductance of a circuit 
on its transmitting power, and the effect of the configura¬ 
tion of itself and neighbouring wires, on its freedom from 
cross-talk and external influences. The paper of Mr. 
J. J. Carty, of New York, on the effects of electrostatic 
induction from neighbouring wires is largely quoted from 
and discussed, and his theory of the phenomena ener¬ 
getically advocated. A large number of experiments are 
described in a very clear manner, and the deductions 
seem mostly incontestable. But the law connecting 
length of wires that run parallel with each other with the 
amount of cross-talk produced seems incorrect. It is 
founded on only one series of experiments, and is given 
as C =k Jl where C is the induced current and l is the 
length of parallel line. It should surely be of the form 
C~hl/(R+r) where R and r are the impedance of the re¬ 
ceiving instruments, and of the whole length of line re¬ 
spectively. 

The experiments very ingeniously show that by electro¬ 
static induction the charged wire will induce a charge 
in the neighbouring wires, and a series of such induced 
charges in opposite directions make an alternating 
current similar to the primary current. The compara¬ 
tively high potential of a telephone wire and the ex¬ 
tremely small current render this explanation the only possi¬ 
ble one, and the absence of electro-magnetic induction even 
from a much larger current is shown by simple experi¬ 
ments. After this the method of shielding the line by 
symmetrical arrangement, or by stranding or transposi¬ 
tion of the wires is clearly explained, as the induced 
current causing cross-talk is reversed in direction at 
every turn, so that only the last section will affect the 
receiving instruments. After considering air lines, the 
author gives a careful investigation of the construction of 
cables, with the effects of large capacity and the methods 
of reducing it. Cross-talk is also considered, and 
designs for non-inductive cables suggested. The un¬ 
equal efficiency of composite lines from the two ends is 
mentioned with unnecessary hesitation as to the reality 
of the fact, and no definite explanation is offered. It is 
found best to have the larger capacity at the sending 
end, probably because there is a considerable loss of 
electricity in transmission, and hence a smaller current 
over the larger half of the line, whereas in the reverse 
direction a large current has to be transmitted over a 
great distance, only to be, to a great extent, absorbed in 
the capacious cable. 

The chapter on external influences is written with im¬ 
partiality and completeness, and contains an account of 
some curious observations on the effect of tramways and 
electric lighting wires. Some good advice is given on 
the methods of avoiding disturbance, the double metallic 
circuit being recognized as the only completely satisfac¬ 
tory way out of the difficulty. An account of one in¬ 
stance of disturbance is sufficiently alarming, that a small 
arc lamp was maintained in a telephone circuit during a 
magnetic storm! If this source were only more 
regular, it might be another solution of what to do when 
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